Effects of mexiletine on the canine cardiovascular system complicating cisapride overdose: potential utility of mexiletine for the treatment of drug-induced long QT syndrome.
The purpose of this study was to test the potential utility of mexiletine for the treatment of drug-induced long QT syndrome in vivo. Beagle dogs were anesthetized with halothane inhalation (n =7). Monophasic action potential (MAP) of the right ventricle, ECG, systemic and left ventricular pressure, cardiac output and effective refractory period (ERP) of the right ventricle were measured. The electrically vulnerable period was estimated by the difference between MAP duration and ERP. An intentionally high dose of 1 mg/kg, i.v. of cisapride decreased the heart rate, mean blood pressure, left ventricular contraction and cardiac output and prolonged the ventricular repolarization phase and ERP, in which the increment was greater in the former than in the latter, indicating the increase of electrical vulnerability. The left ventricular end-diastolic pressure and atrioventricular as well as intraventricular conduction were hardly affected. Additional administration of an antiarrhythmic dose of 3 mg/kg, i.v. of mexiletine increased the heart rate, decreased the left ventricular contraction and cardiac output, suppressed the atrioventricular as well as intraventricular conduction, and prolonged the ERP, but shortened the ventricular repolarization phase. There was no change in the afterload and preload of the left ventricle. Thus, mexiletine decreased the electrical vulnerability of the heart during cisapride overdose, suggesting that it may become a potential pharmacological strategy for drug-induced long QT syndrome.